Flavonoid, pterocarpans and steroid from Erythrina fusca Lour. growing in Bangladesh: isolation, and antimicrobial and free-radical scavenging activity by Anjum, A et al.
Anjum, A, Sultan, MZ, Ferdosh, S, Kaisarul Islam, M, Rashid, MA, Nahar, L and 
Sarker, SD
 Flavonoid, pterocarpans and steroid from Erythrina fusca Lour. growing in 
Bangladesh: isolation, and antimicrobial and free-radical scavenging activity
http://researchonline.ljmu.ac.uk/id/eprint/15661/
Article
LJMU has developed LJMU Research Online for users to access the research output of the 
University more effectively. Copyright © and Moral Rights for the papers on this site are retained by 
the individual authors and/or other copyright owners. Users may download and/or print one copy of 
any article(s) in LJMU Research Online to facilitate their private study or for non-commercial research.
You may not engage in further distribution of the material or use it for any profit-making activities or 
any commercial gain.
The version presented here may differ from the published version or from the version of the record. 
Please see the repository URL above for details on accessing the published version and note that 
access may require a subscription. 
For more information please contact researchonline@ljmu.ac.uk
http://researchonline.ljmu.ac.uk/
Citation (please note it is advisable to refer to the publisher’s version if you 
intend to cite from this work) 
Anjum, A, Sultan, MZ, Ferdosh, S, Kaisarul Islam, M, Rashid, MA, Nahar, L 
and Sarker, SD (2021) Flavonoid, pterocarpans and steroid from Erythrina 
fusca Lour. growing in Bangladesh: isolation, and antimicrobial and free-
radical scavenging activity. Journal of Medicinal Plants, 20 (79). pp. 37-46. 
LJMU Research Online




Journal of Medicinal Plants 
 
 
Journal homepage: www.jmp.ir   
 
 
Abbreviations: DPPH, 1,1-diphenyl-2-picrylhydrazyl; NMR, Nuclear Magnetic Resonance; BSL, Brine Shrimp 
Lethality; PTLC, Preparative Thin Layer Chromatography; CC, Column Chromatography 
* Corresponding author: S.Sarker@ljmu.ac.uk 
doi: 10.52547/jmp.20.79.37 
Received 29 May 2021; Received in revised form 10 July 2021; Accepted 11 July 2021 
© 2020. Open access. This article is distributed under the terms of the Creative Commons Attribution-NonCommercial 
4.0 International License (https://creativecommons.org/licenses/by-nc/4.0/) 
Research Article 
Flavonoid, pterocarpans and steroid from Erythrina fusca Lour. growing in 
Bangladesh: isolation, and antimicrobial and free-radical scavenging activity 
Adeeba Anjum1,2, Md. Zakir Sultan3, Sahena Ferdosh4, Mohammad Kaisarul Islam1,5, 
Mohammad A. Rashid1, Lutfun Nahar6, Satyajit Dey Sarker7,* 
1 Department of Pharmaceutical Chemistry, Faculty of Pharmacy, University of Dhaka, Dhaka-1000, Bangladesh 
2 Department of Pharmacy, University of Rajshahi, Rajshahi-6205, Rajshahi, Bangladesh 
3 Centre for Advanced Research in Sciences, University of Dhaka, Dhaka-1000, Bangladesh 
4 Faculty of Science, International Islamic University Malaysia (IIUM), Kuantan, Pahang, Malaysia 
5 Department of Medicine, Faculty of Medicine and Health Sciences, University Putra Malaysia, 43400 UPM, 
Serdang, Selangor, Malaysia 
6 Laboratory of Growth Regulators, Institute of Experimental Botany ASCR & Palacký University, Šlechtitelů 
27, 78371 Olomouc, Czech Republic 
7 Centre for Natural Products Discovery, School of Pharmacy and Biomolecular Sciences, Liverpool John 
Moores University, James Parsons Building, Byrom Street, Liverpool L3 3AF, United Kingdom 









 Background: Erythrina fusca Lour. (fam. Fabaceae) is a flowering tree, found extensively 
in tropical and subtropical Asian countries, and is known for its use in traditional medicine 
for the treatment of various human ailments, for example, fever, liver complications, 
infections, and headaches. Objective: To carry out phytochemical study, and antimicrobial 
and free-radical scavenging activity evaluation of E. fusca. Methods: Ground stem bark of 
this plant was extracted by maceration with methanol, partitioned with various organic 
solvents, and compounds were isolated by chromatographic means. Structures of isolated 
compounds were confirmed by spectroscopic analyses. The antibacterial activity was 
assessed by the disc diffusion method, and the free-radical scavenging activity was 
determined by DPPH assay. Results: The carbon tetrachloride soluble fraction of the 
methanol extract of E. fusca afforded shinpterocarpin (1), lupinifolin (2), 3,9-dihydroxy-4-
(3,3-dimethylallyl) [6aR,11aR]-pterocarpan (3) and β-sitosterol (4). Compounds 1-3 showed 
considerable antimicrobial activity against five Gram-positive and eight Gram–negative 
bacterial and three fungal strains tested in this study. Compound 1 exhibited the highest zone 
of inhibition of 19.4 mm against Bacillus subtilis. Additionally, compounds showed free-
radical scavenging effects in DPPH assay with the IC50 values of 8.8, 7.7 and 7.9 µg/mL for 
compound 1, 2 and 3, respectively. However, they displayed some general toxicity in BSL 
assay. Conclusion: The isolation of bioactive compounds 1-3 supports some traditional 
medicinal uses of this plant. However, general toxicities found in the BSL assay might raise 
concerns regarding its safety, while offering a new avenue of future investigation on 
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1. Introduction 
Erythrina fusca Lour (synonyms:  
E. atrosanguinea Ridl., E. glauca Willd.,  
E. ovalifolia Roxb.; common name: Pannya 
mandar, Harikakra, Kanta madar; English: Coral 
bean and purple coral bean) (family: Fabaceae) 
is a perennial, and medium to large flowering 
tree with spreading spines (i.e., 1-2 cm long, 10-
15 m tall) [1-3]. This medicinal plant grows on 
the coasts and along rivers in tropical Asia 
(India, Sri Lanka, Myanmar, Indonesia), 
Australia, the Mascarene Islands, Madagascar, 
Africa and southern America. It also grows 
abundantly in Bangladesh. 
In Thai traditional medicine, leaves, root and 
bark of E. fusca are used for its antipyretic 
potentials [3]. An infusion of the bark is used in 
the treatment of liver ailments and to induce 
sleep [4]. Decoctioned extract of the E. fusca 
bark is used in treating intermittent fevers like 
malaria [5]. The scraped inner bark is applied as 
a poultice on fresh wounds to prevent infections, 
and the stem and root bark mixture is used to heal 
violent and tenacious headaches. Bark and/or 
root decoctions are used in the treatment of 
beriberi [1-5]. The root is antirheumatic, 
sudorific and, in large doses, purgative. The 
bruised leaves are used for cleansing putrid 
ulcers, they are applied locally to treat the 
toothache, and the flowers have antitussive 
property. Decoctioned extract is used to soothe 
coughs. 
Previous bioactivity studies on E. fusca 
revealed its antibacterial and antimalarial 
property [2], anti-estrogenic and estrogenic 
activity [1] and its potential in the treatment of 
ischemic-reperfusion injury [6]. Antiherpetic 
activity of the aerial parts of this plant was also 
reported [7]. 
A preliminary phytochemical screening of the 
aerial parts of E. fusca identified the presence of 
alkaloids, flavonoids, triterpenes, steroids, 
saponins, lactones, coumarins, reducing sugars, 
carotenoids, amines and cardiac glycosides [7]. 
Erythratidine was the first alkaloid (and first 
isolated secondary metabolite) isolated from  
E. fusca [8]. Later, several other compounds 
including erythrasinate [9] and other alkaloids 
[10], pterocarpans [11-13] and prenylated 
flavonoids [12, 14] were isolated from this 
species. The structure of the alkaloid 
epierythratidine was reassigned later, and further 
alkaloids were reported [15]. 
As a part of continuous explorations of 
bioactive phytoconstituents from the available 
medicinal plants of Bangladesh [16, 17], this 
study was designed to explore the phytochemical 
components from the stem bark of E. fusca, 
growing in Bangladesh, and evaluate the 
antimicrobial and free-radical scavenging 
properties as well as brine shrimp toxicity of the 
isolated compounds. 
 
2. Materials and Methods 
2.1. Plant materials 
The stem bark of E. fusca was collected from 
Nandail, Mymensingh District, Bangladesh in 
September 2011 and identified by the 
Bangladesh National Herbarium, and a voucher 
specimen has been deposited there with the 
accession No. DACB-35902. The stem bark was 
sun-dried and cut into small pieces followed by 
pulverization. 
 
2.2. Extraction, fractionation and isolation 
The powdered material of E. fusca (800 g) was 
soaked in 2.25 L of methanol in a clean air-tight 
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temperature with intermittent shaking. The 
methanolic extract was filtered initially through 
a fresh cotton-bed followed by Whatman No. 1 
filter paper and subsequently concentrated by 
utilizing a rotary evaporator at reduced pressure 
and warm temperature (< 45 oC). 
The crude methanolic extract (30 g) of  
E. fusca was subjected to fractionation through 
solvent-solvent partitioning process by using the 
modified Kupchan procedure [18] to obtain  
n-hexane (HxF, 8.25 g), carbon tetrachloride 
(CTF, 2.5 g), chloroform (CLF, 2 g) and aqueous 
(AqF, 13.1 g) soluble fractions. An aliquot of the 
CTF was subjected to further chromatographic 
separation with silica gel (70-230 mm, E-Merck, 
Germany)-packed column. The fraction was 
eluted initially with petroleum ether followed by 
petroleum ether/ethyl acetate and ethyl 
acetate/methanol gradients to obtain 250 sub-
fractions (20 mL each). Afterwards, based on 
TLC profiles, the sub-fractions were bulked 
together to achieve concentrated products. 
Solvent evaporation from sub-fractions 90-97 
afforded a yellowish mass, and further 
preparative TLC (mobile phase: toluene/ethyl 
acetate 9.7/0.3) yielded the compounds 1 (6.12 
mg) and 2 (8.20 mg). The combined sub-
fractions 117-127 were also purified through 
PTLC and gave compounds 3 (4.5 mg) and 4 
(6.87 mg) using the mobile phases toluene/ethyl 
acetate 9/1 and 8.5 / 1.5, respectively. Both TLC 
and preparative TLC were run on pre-coated 
silica gel plates (60 mm, F254 aluminum sheets, 
E-Merck, Germany). The plates were examined 
under the UV cabinet (at 365 and 254 nm) and 
vanillin/sulfuric acid reagent (1:100) was 
sprayed for proper visualization [19]. 
2.3. NMR analyses and characterization of 
compounds 
1H-NMR spectra were recorded on a Bruker 
500 MHz spectrometers, and the chemical shifts 
were reported with respect to the residual non-
deuterated solvent signal. The structures of all 
compounds (1-4) were elucidated by the analysis 
of their 1H NMR data and by direct comparison 
of these data with the respective published data. 
 
2.4. Bioassays 
The brine shrimp lethality [20, 21], 
antimicrobial [22] and free-radical scavenging 
activities [23] of the isolated compounds were 
determined by the established methods. 
Griseofulvin and Kanamycin were used as the 
positive controls for antifungal and antibacterial 
assays, respectively. Ascorbic acid was used as 
the positive control for DPPH free-radical 
scavenging assay during the measurement of 
antioxidant potential of the reported isolated 
compounds. On the other hand, vincristine 
sulphate was used as a reference drug for brine 
shrimp lethality bioassay. 
 
3. Results 
3.1. Extraction, isolation and characterization 
Four compounds including two pterocarpans 
shinpterocarpin (1) and 3,9-dihydroxy-4-(3,3-
dimethylallyl) [6aR,11aR]-pterocarpan (3), a 
flavonoid lupinifolin (2) and a plant sterol β-
sitosterol (4) (Fig. 1) were isolated from the CTF 
soluble fraction of the methanolic extract of the 
stem bark of E. fusca using the column 
chromatography and preparative thin layer 
chromatography (PTLC) techniques. The 
structures of the isolated compounds were 
elucidated by 1H-NMR spectral data analysis 
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Fig. 1. Structures of the isolated compounds, shinpterocarpin (1), lupinifolin (2), 3,9-dihydroxy-4-(3,3-dimethylallyl) 
[6aR,11aR]-pterocarpan (3) and β-sitosterol (4) 
Shinpterocarpin (1): Oily transparent liquid; 
1H-NMR (500 MHz, CDCl3): δ 7.43 (1H, d, J = 
8.0 Hz, H-1), 6.97 (1H, d, J = 8.0 Hz, H-7), 6.57 
(1H, dd, J = 8.0, 2.0 Hz, H-8), 6.44 (1H, d, J = 
2.0 Hz, H-10), 6.52 (1H, d, J = 10.0 Hz, H-4’), 
6.36 (1H, d, J = 8.0 Hz, H-2), 5.60 (1H, d, J = 
10.0 Hz, H-3’), 5.52 (1H, d, J = 11.0, 2.5 Hz, H-
11a), 4.81 (1H, br s, OH), 4.25 (1H, ddd, J = 
11.0, 5.0, 2.5 Hz, H-6α), 3.63 (1H, dt, J = 2.5, 
11.0 Hz, H-6β), 3.50 (1H, m, H-6a), 1.45 (3H, s, 
6'-CH3) and 1.41 (3H, s, 5'- CH3) [24]. 
Lupinifolin (2): Yellow needles; 1H-NMR 
(500 MHz, CDCl3): δ 12.25 (1H, s, OH-5), 7.33 
(2H, d, J = 8.5 Hz, H-2’, H-6’), 6.87 (2H, d, J = 
8.5 Hz, H-3’, H-5’), 6.63 (1H, d, J = 9.5 Hz, H-
4''), 5.50 (1H, d, J = 9.5 Hz, H-3''), 5.34 (1H, dd, 
J = 12.5, 3.0 Hz, H-2), 5.15 (1H, t, J = 7.0 Hz, 
H-2'''), 3.22 (2H, d, J = 7.0 Hz, H-1'''), 3.04 (1H, 
dd, J = 17.1, 12.5 Hz, H-3α), 2.80 (1H, dd, J = 
17.1, 3.0 Hz, H-3β), 1.66 (3H, s, CH3-4'''), 1.57 
(3H, s, CH3-5'''), 1.46 (3H, s, CH3-6''), 1.44 (3H, 
s, CH3-5''), [12, 25, 26]. 
3,9-Dihydroxy-4-(3,3-dimethylallyl) [6aR, 
11aR]-pterocarpan (3): Amorphous powder; 1H-
NMR (500 MHz, CDCl3): δ 7.42  (1H, d, J = 8.5 
Hz, H-1), 6.97 (1H, d, J = 8.0 Hz, H-7), 6.57 (1H, 
m, J = 8.0, 2.0 Hz, H-8), 6.43 (1H, d, J = 2.0 Hz, 
H-10), 6.39 (1H, d, J = 8.5 Hz, H-2), 5.47 (1H, t 
like, J = 11.5 Hz, H-11a), 5.29 (1H, s, OH-3/9), 
5.27 (1H, d, J = 8.0 Hz, H-2’), 4.80 (1H, s, OH-
9/3), 4.25 (1H, dt, J = 5.0, 11.5 Hz, H-6α), 3.65 
(1H, dt, J = 5.0, 11.5 Hz, H-6β), 3.53 (1H, m, H-
6a), 3.36 (2H, m, H-1’), 1.81 (3H, s, CH3-4’), 
1.75 (3H, s, CH3-5’ [27]. 
 
3.2. Brine Shrimp Lethality assay 
In the Brine Shrimp Lethality assay, 
Compound 2 showed LC50 and LC90 values of 
3.17 and 62.95 µg/mL, respectively. Compounds 
1 and 3 exhibited LC50 values of 4.70 and 4.81 
µg/mL, respectively, and LC90 values of 129.12 
and 86.90 µg/mL, respectively. The positive 
control, vincristine sulphate, had the LC50 and 
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3.3. Antimicrobial assay 
Compounds 1-3, at a concentration of 50 
µg/disc, when subjected to antibacterial 
screening on traditional agar disc diffusion 
method, showed antimicrobial potentials with the 
zones of inhibition ranging from 14.4 to 19.4 mm 
against several Gram-positive and Gram-
negative bacterial strains (Table 1). The largest 
zone of inhibition (19.4 mm) was observed for 
compound 1 against the Gram-positive bacterial 
strain of Bacillus subtilis. All tested compounds 
gave the zones of inhibition ranging from 11.9 to 
15.1 mm in the case of antifungal test (Table 1), 
indicating comparable antifungal efficacy in 
contrast to the standard antifungal drug, 
griseofulvin (18-20 mm). 
 
3.4. DPPH assay 
All three compounds (1-3) exhibited moderate 
to high free-radical scavenging activity in the 
DPPH assay [23]. The IC50 (inhibitory 
concentration 50 %) values of compounds 1-3 
were found as 8.8, 7.7 and 7.9 µg/mL, whereas 
the positive controls, t-butyl-1-hydroxytoluene 
and ascorbic acid, gave the IC50 values of 24.35 
and 5.80 µg/mL, respectively. The assay showed 
that compounds 1-3 could be similarly effective 
in scavenging free-radicals as the positive control 
ascorbic acid. 
Table 1. Antimicrobial activity of compounds 1, 2 and 3 isolated from E. fusca. 
Tested bacteria 










Bacillus cereus 17.8  0.66 16.9  1.10 19.0  0.31 35 
Bacillus megaterium 18.5  0.87 19.1  0.60 15.6  0.57 35 
Bacillus subtilis 19.4  0.31 18.8  0.35 14.9  0.17 36 
Staphylococcus aureus 17.6  0.27 18.1  0.40 16.0  0.42 32 
Sarcina lutea 16.9  0.68 16.7  0.60 17.6  0.42 27 
Gram-negative bacteria 
Escherichia coli 17.9  0.21 17.8  0.27 17.4  0.42 25 
Pseudomonas aeruginosa 14.8  0.82 14.8  0.50 16.6  0.21 20 
Salmonella typhi 18.3  0.85 18.8  0.42 17.3  0.60 22 
Salmonella paratyphi 17.5  0.32 17.8  0.78 15.2  0.51 27 
Shigella dysenteriae 16.8  0.36 17.3  0.59 15.9  0.59 25 
Shigella boydii 16.9  0.55 16.8  0.42 17.7  0.66 27 
Vibrio parahemolyticus 18.1  0.55 16.9  0.15 17.9  0.15 20 
Vibrio mimicus 17.2  0.31 17.3  0.40 16.5  0.32 25 
Tested fungi 









Aspergillus niger 13.6  0.31 11.9  0.32 13.2  0.31 20 
Candida albicans 14.2  0.61 13.6  1.14 15.1  0.35 18 
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4. Discussion 
CC and PTLC aided chromatographic 
separation of the CTF soluble fraction of the 
methanolic extract of the stem bark of E. fusca 
afforded the isolation of four compounds (1-4), 
and the structures of those compounds (except 4) 
were deduced primarily based on 1H NMR data 
analyses, and also comparison with respective 
published data. The identity of compound 4 was 
confirmed as b-sitosterol by co-TLC method. 
The 1H-NMR spectrum of compound 1 showed 
four proton signals at 5.52 (1H, dd, J = 11.0, 2.5 
Hz) for H-11a, 4.25 (1H, ddd, J = 11.0, 5.0, 2.5 
Hz) for H-6α), 3.63 (1H, dt, J = 2.5, 11.0 Hz) due 
to H-6β and 3.50 (1H, m) for H-6 which are 
indicative for a pterocarpan skeleton [24]. In the 
ring A, the presence of two doublets of aromatic 
protons at δ 7.43 (1H, d, J = 8.0 Hz) for H-1 and 
δ 6.36 (1H, d, J = 8.0 Hz) for H-2 indicated that 
C-3 and C-4 of the ring were substituted. In the 
D-ring, the doublets at δ 6.97 (1H, d, J = 8.0 Hz) 
for H-7 and 6.44 (1H, d, J = 2.0 Hz) for H-10 and 
a double doublet at 6.57 (1H, dd, J = 8.0, 2.0 Hz) 
for H-8 demonstrated that the C-9 was 
substituted with a hydroxyl (-OH) group. The 1H-
NMR spectrum further showed two doublets (J = 
10.0 Hz) at δ 6.52 (1H) and 5.60 (1H) and two 
singlets of three proton intensity at δ 1.41 and 
1.45 attributable, respectively, to the cis-double 
bond protons (H-4’ and H-3’) and gem-dimethyl 
groups at C-2’ demonstrated the presence of a 
2,2-dimethylchromene moiety.  These 1H-NMR 
data of compound 1 were found to be identical 
with the published values for shinpterocarpin 
[24]. Thus, compound 1 was identified as 
shinpterocarpin (1), which has never been 
reported from E. fusca before. 
The 1H-NMR spectrum of compound 2 
revealed a sharp singlet at δ 12.25 (1H, s, OH-5) 
typical for the chelated hydroxyl group at C-5 in 
a flavonoid skeleton. The analytical features for 
a flavanone nucleus were evident from the proton 
signals at δ 3.04 (1H, dd, J = 17.1, 12.5 Hz), 2.80 
(1H, dd, J = 17.1, 3.0 Hz) and 5.34 (1H, dd,  
J = 12.5, 3.0 Hz), which could be assigned to H-
3α, H-3β and H-2, respectively of the flavanone 
nucleus for compound 2. The doublet at δ 5.50 
(1H, d, J = 9.5 Hz, H-3'') and 6.63 (1H, d, J = 9.5 
Hz, H-4'') and two singlets at δ 1.44 (3H) and 
1.46 (3H) were characteristic for the cis-double 
bond protons and gem-dimethyl groups of a 2,2-
dimethyl-chromene moiety, respectively [27]. 
Two ortho-coupled doublets (J = 8.5 Hz) 
centered at δ 7.33 (2H) and 6.87 (2H) were 
assigned to the protons at C-2' & C-6' and C-3' & 
C-5' of the para-disubstituted benzene ring (C 
ring). The singlets at δ 1.66 (3H, s, CH3-4''') and 
1.57 (3H, s, CH3-5'''), a doublet at 3.22 (1H, d,  
J = 7.0 Hz, H-1''') and a triplet at 5.15 (1H, t,  
J = 7.0 Hz, H-2''') inferred the presence of an 
isoprenyl group. These 1H spectral features of 
compound 2 were comparable with the NMR 
data of lupinifolin [25, 26] recorded in C6D6. 
Thus, compound 2 was identified lupinifolin (2), 
which has previously been isolated from the bark 
of E. fusca [12]. 
The 1H-NMR spectrum of compound 3 
displayed a set of proton signals at δ 3.65 (1H, dt, 
J = 5.0, 11.5 Hz) and 4.25 (1H, dt, J = 5.0, 11.5 
Hz) assignable to H-6β and H-6α, respectively 
another two proton resonances at δ 3.51 (m) due 
to H-6a and 5.47 (d, J = 6.5 Hz) for H-11a. These 
spectral data suggested the existence of the -O-
CH2-CH-CH-O- moiety connecting the rings B 
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Additionally, the 1H-NMR displayed a pair of 
ortho-coupled doublets (J = 8.5 Hz) with one 
proton intensity at δ 7.42 for H-1 and 6.39 
attributable to H-1 and H-2, respectively in ring-
A, which demonstrated that C-3 and C-4 of the 
ring were substituted. The presence of three 
aromatic protons at δ 6.97 (1H, d, J = 8.0 Hz,  
H-7), 6.57 (dd, J = 8.0, 2.0 Hz, H-8) and 6.43 
(1H, d, J = 2.0 Hz, H-10) indicated an ABX spin 
system in ring D. Two broad signals were 
observed at δ 5.29 and 4.80, which could be 
assigned to the hydroxyl group protons. By 
comparing the 1H-NMR data of compound 3 with 
the published values [27], the structure of 
compound 3 was deduced as 3,9-dihydroxy-4-
(3,3-dimethylallyl)[6aR,11aR]-pterocarpan. To 
the best of our knowledge, this pterocarpan has 
not previously isolated from E. fusca. It can be 
note that this compound is biosynthetically 
related to compound 1, as the isoprene unit on 
compound 3 is biosynthetically cyclized to form 
the pyran ring in compound 1. 
The presence of β-sitosterol (4), which is 
ubiquitously present in many plant species and 
one of the most common plant sterols, was 
established in E. fusca by running a co-TLC with 
the known-reference sample. 
General toxicity of the compounds was 
determined by the brine shrimp lethality (BSL) 
assay [20, 21, 28] and the LC50 (lethal 
concentration 50 %) and LC90 (lethal 
concentration 90 %) values were acquired from 
the best-fit slope by plotting the concentration 
(µg/mL) on x-axis and number of brine shrimp 
nauplii on y-axis for all tested compounds. 
Among the compounds, compound 2 was found 
to be the most toxic one (LC50 and LC90 values 
of 3.17 and 62.95 µg/mL, respectively). 
Compounds 1 and 3 were also toxic to brine 
shrimps to a lesser extent. However, none of the 
compounds were as toxic as the positive control, 
vincristine sulphate, which had the LC50 and 
LC90 values of 0.45 and 10.00 µg/mL, 
respectively. Vincristine is a well-known 
anticancer drug with established cytotoxicity and 
thus, its toxicity towards brine shrimps is 
expected to be high as well. 
Although the preliminary antimicrobial 
activity of the crude extract of E. fusca was 
reported earlier [2], there is no previously 
published report on the isolation of antimicrobial 
compounds from this plant. Thus, the current 
finding, revealing considerable antimicrobial 
activity of compounds 1-3, provides additional 
support and clarity to the previously published 
report, and establishes the compounds 
responsible, at least partially, for the 
antimicrobial property of the crude extract of  
E. fusca. It is noteworthy that all tested 
compounds exhibited significant antifungal 
property (the zones of inhibition ranging from 
11.9 to 15.1 mm) which was comparable to 
antifungal efficacy in contrast to the standard 
antifungal drug, griseofulvin (18 - 20 mm). 
The DPPH assay provides information on the 
ability of any test materials for scavenging free-
radicals, and thus, reveals the potentials of those 
test materials as antioxidants. All three 
compounds (1-3) showed some degree of free-
radical scavenging activity (IC50 = 8.8, 7.7 and 
7.9 µg/mL, respectively) in the DPPH assay [23]. 
However, the IC50 value of the positive controls, 
t-butyl-1-hydroxytoluene and ascorbic acid, 
were 24.35 and 5.80 µg/mL, respectively, which 
indicated that all three compounds were better 
than t-butyl-1-hydroxytoluene in terms of DPPH-
scavenging ability, but were slightly less or 
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5. Conclusion 
Among the isolated compounds, pterocarpans 
1 and 3 have never been previously reported from 
E. fusca, or from the genus Erythrina. The 
isolation of bioactive compounds 1-3 potentially 
provides some scientific evidence in support of 
traditional medicinal uses of this plant. However, 
general toxicities found in the BSL assay might 
raise concerns regarding its safety, while offering 
a new avenue of future investigation on 
cytotoxicity of these compounds against human 
cancer cell lines. 
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 تحقیقاتیمقاله 
در  (.Erythrina fusca Lour)فردوسی  اهیگای گونه یدیو استروئ ی، پتروکارپانیدیفالونوئترکیبات 
 آزاد یهاکالیراد روبشو  یکروبیضدم تیو فعال یجداسازحال رشد در بنگالدش: 
 ید تیاجی، سات6، لطفون نهار1دی، محمد الرش5،1اسالم صری، محمد ق4، صحنا فردوش3ذاکر سلطاندی. ام، 1،2انجم بایآد
 ،*7سارکر
 ، بنگالدش1000-، داکا ، دانشگاه داکای، دانشکده داروسازییدارو یمیگروه ش 1
 بنگالدش ، راجشاهی،6205-راجشاهی  ،یدانشگاه راجشاه، یگروه داروساز 2
 ، بنگالدش1000-در علوم، دانشگاه داکا، داکا  شرفتهیپ قاتیمرکز تحق 3
 ی، مالزپاهانگ، کوانتان، (IIUM) یمالز یاسالم یالمللنیدانشگاه بدانشکده علوم،  4
 ی، سالنگور، مالزسردانگ،  43400UPM، ی، دانشگاه پوترا مالزیو علوم بهداشت ی، دانشکده پزشکیگروه پزشک 5
 چک یجمهور علوموک، 78371، 27سلکتیتلو ، پاالکی و دانشگاه ASCR یتجرب یشناساهیرشد، موسسه گ یهاکنندهمیتنظ شگاهیآزما 6
، رومیب ابانیپارسونز، خ مزی، ساختمان جورپولیل س، دانشگاه جان موربیومولکولیو علوم  ی، دانشکده داروسازیعیطب هایفرآوردهمرکز کشف  7
 ، انگلستانL3 3AF ورپولیل









 ایآس یریگرمس مهیو ن یریگرمس یطور گسترده در کشورهااست که بهای فردوسی گونه Erythrina fuscaگیاه  مقدمه: 
اختالالت مختلف انسان، به عنوان مثال تب،  یهایماریدرمان ب یبرا یاستفاده از آن در طب سنت لیشود و به دلیم افتی
 یکروبیضدم تیفعال یابیارز و ییایمیتوشیفهدف از این تحقیق، بررسی : هدف ها و سردردها مشهور است.، عفونتیکبد
 وبا استفاده از متانول  اهیگ نیا آسیاب شدهپوست ساقه  بررسی: روش بود. E. fuscaگیاه آزاد  یهاکالیرادروبش و 
دا ج یبه روش کروماتوگراف باتیشده و ترک یبند میتقس یمختلف آل یهابا حالل گیری شده وروش خیساندن عصاره
ورد م سکیبا روش انتشار د ییایضدباکتر تیشد. فعال دییتأ یسنجفیط آنالیزهایجدا شده با  باتیشدند. ساختار ترک
عصاره  یکربن دیتتراکلر فراکسیون :نتایج شد. نییتع DPPHآزاد با روش  یهاکالیراد روبشت یقرار گرفت و فعال یبررس
 -[6Ra،11Raل( ]یآل لیمت ید -3،3)-4-یدروکسیه ید -9،3 ،(2) نیفولینی، لوپ(1) نینترپوکارپیش یدارا گیاه یمتانول
رم گباکتری در برابر پنج  یقابل توجه یکروبیضدم تیفعال 3تا 1 باتی. ترک( بود4سیتوسترول ) -بتاو  (3پتروکارپان )
 مهار هاله نیباالتر 1 بی. ترکندمطالعه نشان داد نیشده در ا شیآزما یقارچ هیو سه سو یمنف رمگباکتری مثبت و هشت 
آزاد را در  یهاکالیاثرات مهار راد باتی، ترکنینشان داد. عالوه بر ا باسیلوس سوبتیلیسا در برابر ر (متریلیم 4/19) رشد
نشان دادند.  3و  2، 1 اتبیترک یبرابه ترتیب  تریلیلیم در کروگرمیم 9/7و  7/7، 8/8برابر با  50IC ریبا مقاد DPPHروش 
 باتیترک یجداساز گیری:نتیجه .نشان دادند تیسمتا حدودی  BSLدر تست سنجش عمومی سمیت حال، آنها  نیبا ا
در  یافت شده یعموم تیحال، سم نیکند. با ایم یبانیپشت اهیگ نیا یسنت ییدارو یکاربردها یاز برخ 3تا  1 یستیفعال ز
 قاتیاز تحق یدیراه جداین تحقیق که  یکند، در حال جادیآن ا یمنیرا در مورد ا ییهایممکن است نگران BSLروش 
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